Ligand binding rapidly induces disulfide-dependent dimerization of glycoprotein VI on the platelet plasma membrane.
Thrombus formation in hemostasis or thrombotic disease is initiated by adhesion of circulating platelets to damaged blood vessel walls. Exposed subendothelial collagen interacting with platelet glycoprotein (GP) VI leads to platelet activation and integrin alpha(IIb)beta(3)-mediated aggregation. We previously showed that ligand binding to GPVI also induces metalloproteinase-dependent shedding, generating an approximately 55-kDa soluble ectodomain fragment and an approximately 10-kDa membrane-associated remnant. Here, treatment of platelets with collagen or the GPVI-targeting rattlesnake toxin convulxin also induces rapid (10-30 s) formation of a high molecular weight GPVI complex (GPVIc) under nonreducing conditions, as detected by immunoblotting with anti-GPVI antibodies. The appearance of an approximately 20-kDa remnant detectable using a polyclonal antibody against the GPVI cytoplasmic tail under nonreducing, but not reducing, conditions after ectodomain shedding and nonreduced/reduced two-dimensional SDS-polyacrylamide gel analysis of biotinylated platelets confirmed that that GPVIc was a homodimer. Formation of disulfide-linked GPVIc was prolonged in the presence of metalloproteinase inhibitor GM6001 and was independent of GPVI signaling because it was unaffected by inhibitors of Src kinases, Syk, or phosphoinositide 3-kinase. To identify the thiol involved in disulfide bond formation, wild-type or mutant GPVI, where two available sulfhydryls (Cys-274 and Cys-338) were individually mutated to serine, was expressed in rat basophilic leukemia cells. Dimerization of wild-type and C274S GPVI, but not the C338S mutant, was observed after treating cells with convulxin. We conclude that (i) a subpopulation of GPVI forms a constitutive dimer on the platelet surface, facilitating rapid disulfide cross-linking, (ii) convulxin or other GPVI agonists induce disulfide-linked GPVI dimerization independent of GPVI signaling, and (iii) the penultimate residue of the GPVI cytoplasmic tail, Cys-338, mediates disulfide-dependent dimer formation.